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N$ 1.6 
billion/annum 
beef 
production lost

Attributed to bush thickening in Namibia
Foot and mouth after drought
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Introduction

• Costs much more to treat the symptoms 
through the use of arboricides etc.
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Reactive management decisions
(treating the symptoms)

Ongoing good management decisions HOW THE SYSTEM WORKS
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Demonstration of Chameleon System

http://http://chameleon.polytechnic.edu.na/wikichameleon.polytechnic.edu.na/wiki//
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DEVELOPMENT Workshops

• 5 with farmers

• BIOTA Open Day

• Extension staff

• Workshop with extension staff/farmers
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Workshops

30

Workshops
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Testing the decisions/knowledgeWorkshops

What would 
you do…..?
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• Scenario 1:Dense stand of healthy mature 
bushes (bush encroached) with a sparse 
cover of annual grasses

• Treating a symptom

Decision 10: Stem burn selectively.
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Scenario 1:Dense stand of healthy mature bushes (bush 
encroached) with a sparse cover of annual grasses

responsesresponses % respondents% respondents

branches branches 11%11%

browsing browsing 5%5%

chopping chopping 26%26%

fire fire 32%32%

grazing grazing 5%5%

herbicide (air) herbicide (air) 37%37%

herbicide (hand) herbicide (hand) 37%37%

mechanical mechanical 21%21%

nothing nothing 5%5%

reduced grazing reduced grazing 11%11%

reseeding reseeding 5%5%

rest rest 32%32%

seedling remove by hand seedling remove by hand 5%5%

total response categoriestotal response categories 1313

% with similar response to suggested % with similar response to suggested 

responseresponse 0%0%

suggested 

decision: 
stem burn 

selectively
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A. scenario B. No. 

response 

categories

C. Suggested decision by DSS D. % 

concurr-

ence

Preferred decision (% 

respondents in 

parenthesis)

1. Dense stand of healthy mature 

bushes (bush encroached) with 

sparse cover of annual grasses.

13 Stem burn selectively 0 Arboricide (hand) – (37)

Arboricide (aerial) – (37)

2. Dense stand of healthy mature 

bushes (bush encroached) with dense 

cover of perennial grasses.

10 Burn thickets of high cover and 

browse after they resprout (and 

possibly apply arboricide after 

resprouting). Consider changing 

grazing management to prevent bush 

thickening from occurring on a large 

scale. (alt. decision – arboricide hand)

48 Fire* (48)

3. Dense stand of mature bushes 

(bush encroached) with sparse cover 

of annual grasses. Many bushes are 

showing signs of dieback partially as 

a result of fungal infection.

10 Do nothing (continue with questions 

related to ongoing good 

management).

37 Arboricide (hand) – 53)

4. Dense stand of mature bushes 

(bush encroached) with dense cover 

of perennial grasses. Many bushes 

are showing signs of dieback 

partially as a result of fungal 

infection.

6 Do nothing (continue with questions 

related to ongoing good 

management).

53 Nothing* (53)

5. Open savanna with scattered trees. 

A. mellifera seedlings are present at 

end of dry season. Very little cover 

of predominantly annual grass.

13 Pull out most surviving seedlings and 

rest for whole growing season.

11 Arboricide (hand) – (63)

6. Open savanna with scattered trees. 

A. mellifera seedlings are present at 

end of dry season. Dense cover of 

predominantly climax perennial 

grass.

11 Burn late dry season, rest for early 

rainy season and graze.

58 Fire* (58)
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Testing usabilityWorkshops

Is it 
easy 

to 
use?

WORKSHOPS WITH 
AGRICULTURAL EXTENSION



Suggestions from MAWF Extension 
workers to improve DSS

• Use % cover of bushes rather than density.
• Use spread of rain rather than total annual in the case of seedlings.
• Use photos of various biomass figures to allow farmers to visualise, for example, 

200g / m2

• Provide explanations on why chopping and stem burning are preferred to herbicides.
• Remove arrow on top of decision tree from 4th box, or write an explanation.
• The decision of burn and browse needs stronger emphasis that browsing does not 

work well for A. mellifera and redirection to herbicide options.
• Add arrows where they are missing on left of decision tree. Must indicate that seed 

production only occurs later in the season and that the user should then focus on the 
seedlings. This seems to be clear in the booklet.

• At decision 18 a part of the small print should be copied, bolded and pasted at the 
top.

• The home page should make it more obvious where the DSS starts, instead of 
having to scroll down the page and finding it is not even highlighted.  This could be 
done by indicating at the top of the home page that information about the DSS 
appears lower down on the page but that if viewers want to go directly to the DSS 
they can click there (at the top of the page).

• Alternatively, guidelines on how to use the DSS could appear at the beginning.

SUCCESSES/ 
CRITICAL SUCCESS FACTORS

40

Critical success factors
Guimaraes, Igbaria and Lu, 1992; Newman, Lynch and Plummer, 2000)

• user involvement (NRF, 
workshops, testing) √,

• user training (workshops etc., √
MAWF √ ),

• difficulty X √

• information sources (research, 
literature, farmers) √ X,

• Participatory evolving 
development process
(potentially) √
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Critical success factors

• manageable and small in scope 
(pressure to be technologically 
complex)√

• top management support (MAWF, 
MLRR, NGOs) √ X

• the level of managerial activity 
(extension) √ X

FAILURES
“WHAT HAPPENED?”

• “Since users continue to respond 
positively about the system when it is 
being demonstrated to them, we believe 
that a fundamental flaw (in this we are not 
alone) has contributed significantly to the 
thus-far “failure” of our DSS:

• lack of ownership”
• “Beyond the project” vision



CHALLENGES / LESSONS LEARNT

• “Beyond the project” vision

• “buy in” (“management support” and “user 
training” (“quasi corporation” of extension 
services; NGOs)

• Inclusion of financial aspects

• Development of other DSS by farmers themselves

• Emphasis more on resettled farmers

• Translation

• Persistence/perseverance

• Develop response indicators

CONCLUSIONS

• Expert systems are valuable tools for 
natural resource management

• Flexible and “low tech” is better

• Preparing for “beyond the project” is 
essential

• Ownership (particularly to guide it through 
the pitfalls of ever changing technology)
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as explained: We can see the outcome of a perfect IT cooking disaster, 
due to a combination of lethal ingredients.  Disaster
unfolding:  1. The system has no clear owner. It was developed by 
a software engineer lecturing in the School of IT, handed over to 
you, and eventually hosted on a PC in the main server room of the 
Polytechnic. Nobody sees the necessity to have a duplicated server 
somewhere else, because the system is first a kind of test. It 
gradually grows into a fully fledge system, but without Data Centre 
knowledge, who assume the system is a kind of test. First ingredient 
for disaster. The lecturer in SIT did his part and assumes you are 
the owner, but you think he is the owner. And Data Centre is not
sure who is the owner from day one... One rule in life is, if there are 
more than one owners, then there are no owners!  2. The hosting 
is done as is, there is no SLA required from the Data Centre. 
Because of that, whenever new systems administrators are 
appointed, they start loosing sight of the system until it disappears 
from the radar. Second ingredient.  

3. The system is not regularly accessed nor used, and it is so resilient that no 
maintenance is required. This contributes to it further disappearing from the 
radar. It is a case where everybody in the data centre ends up not knowing 
or being unsure what the server is used for. And staff turnover takes its toll, 
no staff knows precisely what the system is used for.    4. The system 
owner does not access it for a long time, while interested GRN governments 
also do not access it. The machine even goes down during a power outage 
and stays down even when the power is up. You are busy with further 
studies outside Namibia, you do not access the machine, nobody else 
accesses the machine, and voila, nobody ever complains that the machine 
is down. The machine then stays powered off for months...  5. When the 
Data server eventually virtualises all servers, your system is deemed 
unused, which is a wrong assumption of course. The machine is thus 
removed from the computer room, placed aside in case someone 
complains, which is unlikely. Nobody complains for several months, the 
assumption was turned into certitude, the PC was recycled, and voila, one 
has a perfect disaster unfolding. 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• Bush thickening is an economic problem in Namibia, estimated to reduce beef production
• revenue by around N$ 1.5 billion per annum. We have over the years developed a simple rulebased
• low tech online Wiki expert system (wikiDSS), as well as an A5 hard copy booklet, with
• emphasis on bush thickening management for arid and semiarid savannas in Namibia as an
• adaptive rangeland management intervention strategy. The online WikiDSS is easily edited, and is
• thus potentially also a great tool for communication and education. Some key Critical Success
• Factors (CSF) for expert systems include user involvement, user training, ease of use, use of
• information sources, participatory development, manageability and size (small is better), top
• management support and level of managerial activity. Despite having achieved most of these
• CSFs, and despite our firm belief in the potential value this wikiDSS to improve rangeland
• management, it is questionable whether the DSS will ever achieve this goal. Contributions to the
• knowledge base from the wider community, as well as use, have thus far been minimal. Since
• users continue to respond positively about the system when it is being demonstrated to them, we
• believe that a fundamental flaw (in this we are not alone) has contributed significantly to the
• thus-far “failure” of our DSS: lack of ownership. Newly introduced systems (in the widest sense)
• heavily depend on at least one dedicated person in a dedicated position taking ownership. Such
• ownership is necessary throughout the lifetime of a system, and sustainability and long-term
• success rely on this. Explicit planning for this is usually lacking, and similar projects of
• potentially great value have been discontinued due to this. We still hope that through continued
• promotion we will eventually motivate sufficient users to contribute and to eventually lead the
• DSS into a new, more successful, phase.


